A sample of nearby galaxies was built from the AKARI/FIS all sky survey cross-correlated with the SDSS and GALEX surveys. The spectral energy distributions from 0.15 to 160 microns of these galaxies are analysed to study dust attenuation and star formation properties. The calibrations of the amount of dust attenuation as a function of the IR-to-UV flux ratio and the FUV-NUV colour are re-investigated: the former one is confirmed to be robust and accurate whereas the use of the FUV-NUV colour to measure dust attenuation is found highly uncertain. The current star formation rate given by the SED fitting process is compared to that directly obtained from the UV and total IR luminosities. It leads to an accurate estimate of dust heating by old stars. We emphasize the importance of such a sample as a reference for IR selected star forming galaxies in the nearby universe
INTRODUCTION
The nearby universe remains the best laboratory to understand the physical properties of galaxies and is a reference for any comparison with high redshift observations. The all sky (or very large) surveys that have been performed from the ultraviolet (UV) to the far-infrared (far-IR) provide us with large datasets and very large wavelength coverage to perform a reference study. The broad-band spectral energy distribution (SED) of a galaxy represents the combination of the emission from both stars of all ages and interstellar dust that interact in a complex way by means of the absorption and scattering of the stellar light by dust grains. The stars emit from the UV to the near-IR whereas the mid and far-IR emission comes from interstellar dust heated by the stellar emission. By comparing data with models, one can attempt to derive some physical parameters related to the star formation history and dust attenuation in a homogeneous way and simultaneously for all galaxies of a given sample. With the availability of mid and far-IR data for large samples of galaxies, we can combine stellar and dust emission to analyse SEDs and deduce accurate star formation rates (SFRs). We investigate the properties of nearby galaxies by selecting a sample of objects that is as large as possible, observed as part of the AKARI, SDSS, and GALEX surveys. It corresponds to 13 photometric bands from 0.15 to 160 µm. Particular care is taken to measure total flux densities for the extended sources. Our aim is to perform SED fitting to deduce physical properties in a homogeneous and consistent way, focusing on dust attenuation and SFR measurements. The analysis and results presented here are published in Takeuchi et al. (2010) , Buat et al. (2011) and Yuan et al. (2011) . 
DATA
Takeuchi et al. (2010) cross-matched the first primary catalogue of the AKARI/FIS All Sky Survey (β-1 version) with the IRAS/PSCz to select 776 sources confirmed as galaxies, with a known redshift and observed with GALEX. For 607 of these 776 sources, SDSS/DR7 images are suitable for performing accurate photometry. Buat et al. (2011) restricted the sample to galaxies whose 140 µm flux is of high quality, 363 sources fulfilling this condition. Most of selected sources (357 sources) also have high quality fluxes at 90 µm but the fraction of these sources with reliable fluxes at 65 and 160 µm is about ∼ 1/3. Yuan et al. (2011) analysed the sub-sample of 153 galaxies matched with the AKARI/IRC PSC.
Dust Attenuation
An efficient way to derive physical parameters of star formation and dust attenuation homogeneously is to fit the observed SED with models from a stellar population synthesis code. We use the code CIGALE (Code Investigating GALaxy Emission) 1 , which derives physical information about galaxies by fitting their UV-tofar-IR SED with a full conservation of the energy budget (Noll et al., 2009; Giovannoli et al., 2011) .
1 http://www.oamp.fr/cigale. Dust attenuation in UV (A FUV ) is found to be tightly related to the ratio of IR to UV luminosity, log(L IR /L FUV ). Applying a polynomial regression on our data yields ( Fig. 1) : Meurer et al. (1999) obtained a linear relation between the slope of the UV continuum β and A F U V for starburst galaxies, Seibert et al. (2005) found that the starburst relation overestimates A FUV by ∼ 0.5 mag for a sample of galaxies not necessarily starbursting. These relations are reported in Fig. 2 . We find that the relation proposed by Seibert et al. (2005) matches our results more closely than that of Meurer et al. (1999) but, in most cases, it overestimates the dust attenuation for a given F U V − N U V colour. Salim et al. (2007) derived a shallower relation by fitting UV-optical data only (without IR data) for normal blue galaxies. Their relation is also reported in Fig. 2 and appears consistent with our own regression. In all cases the dispersion in the data leads to a standard deviation around the regression line of 0.8 mag. The large dispersion and the shallower relation than that found for starburst galaxies is explained by an attenuation curve only slightly steeper than that for starbursts (Calzetti et al., 2000) and variations of the star formation history. Note that the steepness of the relation between F U V −N U V and A FUV make the derivation of a dust attenuation from the F U V − N U V color quite uncertain. Yuan et al. (2011) derived SFR calibrations using the S9W and L18W bands of the AKARI/ Infrared Camera (IRC). SFRs are obtained by fitting the whole SEDs with CIGALE and then are compared to the observed luminosities in the S9W and L18W bands. Tight relations are found as shown in Fig. 3 and 4 . Linear The dispersion around the regression line is 0.2 dex. When both UV and IR fluxes are measured, a very efficient way to estimate SFR is to add the contributions of both types of emission to the total SFR. One must also account for dust heating by old stars, which is not directly related to the current star formation and given by
Star Formation Calibrations
where η represents the fraction of IR emission due to dust heating by old stars, SFR IR being calculated by converting the total IR luminosity L IR into SFR assuming that all the light from stars is absorbed by dust and SFR FUV is calculated from the observed UV luminosity L FUV . The relation between the IR and FUV luminosities and the corresponding SFRs are derived for a constant SFR over 10 8 years (the typical duration of the UV emission to reach a steady state) and a Kroupa initial mass function (Buat et al., 2008) . In Fig. 5 , we report the variation in η as a function of L IR for our sample. < η >= 0.17 ± 0.10 for the whole sample. A weak trend is found as a function of L IR with < η >= 0.14 ± 0.08 for L IR > 10 11 L (26 galaxies). Adopting η = 0.17 leads to a very good agreement between SFR tot and the SFR estimated by CIGALE. This agreement implies that the timescales over which both SFRs are calculated are similar. The value of η we find here is lower than that found by Hirashita et al. (2003) (η = 0.4). Bell (2003) estimated the mean contribution of old stellar populations to L IR to be 32% ± 16% for L IR < 10 11 L and 9% ± 5% for 320 BUAT ET AL. L IR > 10 11 L . These values and those of the present work are compatible within their uncertainties.
